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1. Introduction
A new study item on solutions for Ambient IoT [1] for Rel-19 was approved in RAN#102, with objectives including the following:
	· RAN1-led:
For the Ambient IoT DL and UL:
· [...]
· Downlink channel/signal aspects
· Uplink channel/signal aspects
· [...]


In this document, we share our views on some aspects related to downlink and uplink channels/signals.
2. Discussion
It is stated in the WID [1] that “for Topology 2, no difference in physical layer design from Topology 1”. In our understanding, this implies that the actual “network” node used for direct communications with an A-IoT UE is fully transparent to the A-IoT UE, at least from physical layer perspective, and this includes the spectrum used for either “downlink” or “uplink” (from an A-IoT UE perspective).
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Figure 4.2.1.1-1 of [2]: Topology 1               Figure 4.2.1.2-1 of [2]: Topology 2
Proposal 1: From an A-IoT UE perspective, there is no difference in the spectrum used for the downlink (resp. the uplink) between Topology 1 and Topology 2.
It is also stated in the WID [1] that “transmission from Ambient IoT device (including backscattering when used) can occur at least in UL spectrum”. In our view, as a baseline, for a UE with ~1 µW peak power consumption (denoted by “Type-1 UE” in this document), it should be supported that for an uplink transmission (which is backscattered on an externally provided carrier wave) triggered by a downlink transmission, the same RF channel (and correspondingly, the same spectrum, i.e. either UL spectrum of a FDD band, or DL spectrum of a FDD band) is used for the two transmissions. In that sense, we think it is beneficial to study also the case of using DL spectrum for a transmission from an A-IoT UE. For a UE with ≤ a few hundred µW peak power consumption (denoted by “Type-2 UE” in this document), use of different spectra between a transmission from an A-IoT UE and a transmission from a BS (or an intermediate node) can be additionally supported.
Proposal 2: In A-IoT, it is supported that the RF channel for a backscattering-based uplink transmission triggered by a downlink transmission is the same as that for the latter.
Proposal 3: RAN1 to study backscattering-based transmissions from an A-IoT UE occurring in DL spectrum, as well as in UL spectrum.
Proposal 4: RAN1 to study use of different spectra between a transmission from an A-IoT UE and a transmission from a BS or an intermediate node.
In the downlink, control signaling can be intended for a single UE, a group of UEs, or all UEs in coverage. At least for the case where a successful random access procedure has not been performed, a UE with ultra-low power consumption in mind should be able to determine, with minimum effort, whether it is intended for by a particular downlink control channel transmission, and only if so, it needs further processing of that transmission. Therefore, we propose to study a downlink control signaling mechanism to support fast identification of the intended UE(s) by a downlink control channel transmission without full processing of that transmission.
Proposal 5: RAN1 to study a downlink control signaling mechanism to support fast identification of the intended UE(s) by a downlink control channel transmission without full processing of that transmission.
As stated in the WID [1], RRC states are not expected to be supported by an A-IoT UE. Consequently, a successful random access procedure does not make a UE “RRC connected”. Instead, in our understanding, it just allows a UE to be allocated downlink/uplink resources with a short identifier (e.g. similar to an RNTI in legacy NR Uu). The downlink control channel design should be able to accommodate downlink control signaling prior to random access, during random access, and after random access, and to accommodate scheduling of both backscattering-based transmissions and self-generated transmissions.
Proposal 6: RAN1 to study a common downlink control channel framework to accommodate
· Downlink control signaling prior to random access, during random access, and after random access; and
· Scheduling of both backscattering-based transmissions and self-generated transmissions.
3. Conclusion
In this contribution, we discuss some aspects related to downlink and uplink channels/signals, and make the following proposals.
Proposal 1: From an A-IoT UE perspective, there is no difference in the spectrum used for the downlink (resp. the uplink) between Topology 1 and Topology 2.
Proposal 2: In A-IoT, it is supported that the RF channel for a backscattering-based uplink transmission triggered by a downlink transmission is the same as that for the latter.
Proposal 3: RAN1 to study backscattering-based transmissions from an A-IoT UE occurring in DL spectrum, as well as in UL spectrum.
Proposal 4: RAN1 to study use of different spectra between a transmission from an A-IoT UE and a transmission from a BS or an intermediate node.
Proposal 5: RAN1 to study a downlink control signaling mechanism to support fast identification of the intended UE(s) by a downlink control channel transmission without full processing of that transmission.
Proposal 6: RAN1 to study a common downlink control channel framework to accommodate
· Downlink control signaling prior to random access, during random access, and after random access; and
· Scheduling of both backscattering-based transmissions and self-generated transmissions.
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